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SUMMARY 
LESSON III 

Monostable Multivibrator Operation (One-Shot) 


The monostable multivibrator circuit is basically used for pulse-shaping. 
Frequently it is known as a one-shot multivibrator. It is used in 
computer logic systems, electronic control- systems, radar pul se- forming 
systems, and communication/navigation equipment. The one-shot will 
take a series of input trigger pulses and convert them to uniform square 
pulses (Figure 1). 
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Figure 1 

The schematic for the monostable multivibrator is shown in Figure 2. 
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Immediately after the one-shot is energized, transistor 01 will cut-off and 

transistor Q2 will saturate. Notice that a positive voltag-e (+V..) is applied 

bb 

to the base of Q1 through R5. Q2 will saturate because of the negative 
voltage applied to its base through R2. The circuit is now in its stable 
state ( monostable means one stable state), as shown in Figure 3. 

The output of the one-shot is taken from the collector of 0,2. Since Q2 
is saturated, the output voltage is approximately 0 V (Figure 3). 



As long as you do not apply an input signal, the output will continuously 
measure zero volts. 
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If you apply a negative pulse at the input of the one-shot circuit in 
Figure 4, the base of Q1 will become more negative. Q1 will immedi- 
ately saturate — causing the voltage at it's collector to decrease 
to zero volts. (Remember that although we are going from a negative 
voltage towards positive, the most positive we can go is to zero volts. 
Zero volts means that there is no difference in potential, therefore, 
voltage at the collector of Q1 is decreasing from a negative potential 
to a zero potential). This decrease in potential is coupled through 
Cl to the base of Q2, causing zero volts to be applied to Q2*s base. 

Q2 is now no longer forward biased and will cut off. When Q2 stops 
conducting, the voltage at it's collector increases to approximately 

-V . 
cc 


The output voltage is now output voltage will now remain 

at for a definite period of time determined by the time constant 

R2 X Cl. In other words, as the right side of Cl becomes more and 
more negative, the base of Q2 will become more and more negative. 



Figure 4 
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Eventually, the base of Q2 will become sufficiently negative to cause Q2 
to conduct. Q2 will rapidly saturate, and the output voltage will decrease 
to 0 V. The circuit has then returned to its stable state (figure 5). 



Each time a negative pulse is applied to the input, the one-shot output will 
change from 0 V to -Vcc. It wi 11^ remain at -Vcc for a definite length of 
time, then, it wi IT automatically return to 0 V. 


AT THIS POINT, YOU MAY PROCEED TO THE JOB PROGRAM, IF YOU FEEL THAT YOU HAVE 
FAILED TO UNDERSTAND ALL, OR MOST, OF THIS LESSON, SELECT AND USE ANOTHER 
WRITTEN MEDIUM OF INSTRUCTION, AUDIO/VISUAL MATERIALS (IF APPLICABLE) , OR 
CONSULTATION WITH YOUR LEARNING CENTER INSTRUCTOR, UNTIL YOU UNDERSTAND THE 
MATERIAL IN THIS LESSON. ^ ^ 
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Job Program 
for 

Lesson III 
Part 1 

MULTIVIBRATORS 


BQUIEMENT .AND MATERIALS 

1. Oscilloscope 

2. Device 6F16 and Teitplate I 

3. lx probe (3) 

4. Square Wave Generator 

5. ,”Tee" Connector 

6 . BNC-BNC Coaxial Cable (1) 

PROCEDURES 

1. Using all applicable safety precautions, energize the oscilloscope, and 
obtain a line trace. Make the following additional settings; 

TIME/DIV - .2 MILLISBC/DIV 
VOLTS/DIV - Channel 1 ; 10 VDLTS/DIV 
Channel 2 ; 5 VOLTS/DIV * 

DISPLAY MODE - CHOP 
Connect lx probes to channels 1 and 2 . 

Connect BNC "Tee" connector to the EXT Trigger input of oscilloscope. 
Connect BNC-aJC coaxial cable from signal generator output to One 
side Of EBK: "Tee" connector (Trigger input) . 

Connect a lx probe to the other side of the BNC "Tee" connector. 

Obtain line traces on channel 1 and 2, and let line traces as follows; 
Channel 1: +1 division above horizontal axis 

Channel 2: -1 division below horizontal axis.^ 

2. Using all-^^licable safety precautions, set 6E16 as follows : 

Cc^'toxH: the circuit Template I and th^ required parts ; 

GOraiect the channel one probe to the hole mark for to base of Q1 
''(tpwards':’ld»\i'left.of 'Ql),. ■' . , 

Ctonect the channel t^ tb, the "0" butpdt (Q2 tollecto 

En^p^:^'';^the’;\^l6/'toing' ,the., line- -.cord., 

Cctoect toe IX ptpbe froaa toe BNC "Tee" ooniieCtor to^ to Shapirig 

C^^apitob Cd (plug side) to the circuit ito'^h ipcated bn Icswer^^ l^ 
,cjDtofe'-bf''’template'i. ' 

Ruto EXT toigger button bn oscilldsxipe . 

3,.^:i^t;;sj|^i^'‘.'gtoerator for a v:Sgu^e>_wa!ve -.output^b^;','2Q;■ -to 



a. . 

b. 

c. 

d- 

g. 

h. 
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6. Obtain a stable trace on the oscilloscope and draw the displayed 
waveforms in the space belcw. 



8. What is the time of the cutoff state of Q2? 


9. Set TIME/piV to 50 microsec/DIV. 

What is the tinie of the coi^ucting state of Q2? 

10. The piaise width (time) of the positive going output pT^ 
deteniiihed 'by'-' ^ 

a. the KC time of C2-R6 . 

b, the input frequea^* 

'c.^vv.the-'^lC'itimie^bf 

11 ^ hbw long Q21S: ^ negative? 

.-e. ''"■The’':PC:'' time, of ;;'C2-Rf,.j;. 

-111© irput'-frequettcy^^' 

TOs BC tiite -.of C1-R7 * 
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12. What would happen to the output signal if capacitor Cl were changed from 
.01 yfd to .05 ufd? 

a. The negative pulse width would inorease. 

b. The positive piiLse width would deorease. 
o. The positive pulse width would increase, 
d. T'ere would be no change in the output. 

13. Ratove Cl (.01 yfd) and replace with a .05 yfd capacitor. What is the 

pxilsewidth of the positive pulse? _________ 

14. When you changed the capacitance of Cl , the positive pulse width 
(increased/decreased/remained the same) . 


CHEICK YOUR RESPONSES TO THIS JOB PROGRAM WITH THE MSWER SHEET. IF YOUR 
RESPONSES AGREE WITH THE ANSWER SHEET , YOU MAY PROCEED TO THE NEXT JOB 
PROGRAM. IF YOUR RESPONSES DO NOT AGREE OR IF YOU FEEL YOU HAVE FAILED 
TO UNDERSTAND ALL, OR MOST, OF THIS JOB PROGRAM, REVIEW THE PROCEDURES 
OF THIS JOB PROGRAM, ANOTHER WRITTEN MEDIUM OF INSTRUCTION , AUDIO/VISUAL 
MATERIALS, OR CONSULTATION WITH YOUR LEARNING CENTER INSTRUCTOR UNTIL 
YOUR RESPONSES DO AGREE. 
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NOTE: Review information provided in this Information Sheet prior to 

beginning Job Program 23-III-2. 

Before you start on the Job Program, there are a few things you should 
know about rotary switches. 

The wafer rotary switch is usually several separate switches linked 
(ganged) together. Figure 1 shows a typical wafer rotary switch. No- 
tice the current path formed by the extended terminal, contact ring, wiper 
arm (part of the contact ring) and the short terminal touching the 
wiper arm. 



Figure 1 

On most schematic' diagrams the wafer rotary switch is shown in one position 
only. You must mentally determine the current path through the switch for 
any of the other positions. Figure 2 is a schematic representation of the 
wafer switch shown in Figure 1. The conduction path for the switch posi- 
tion shown is from terminal 1 through the contact ring to terminal 4. If 
this switch were turned two positions counterclockwise, the conduction 
path would now be form terminal 1 through the contact ring to terminal 2, 


Contact Ring 



I 

i 


Wiper Arm - « 



^Terminal 1 

(Extended Terminal) 

f 

/Terminal 2 
/ (Short Terminal) 


Fignre 2 

>S An n 
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Figure 3 shows the schematic symbol for a slightly different type of 
wafer rotary switch. The basic construction of this switch is similar 
to the one in Figures I and 2. Note that the contact ring is split and 
there is a wiper and an extended terminal for each of the contact ring 
segments. There are actually two switches mounted on one wafer. Each 
switch 'Operates the same as the switch in Figures 1 and 2, but there are 
fewer switch positions available. This switch in the position shown 
has a conduction path from terminal 12 through one half of the split con- 
duction ring to terminal^ .1 1 . There is also a conduction path from ter- 
minal 6 to terminal 5 through the other half of the conduction ring. If 
this switch were rotated two positions counterclockwise terminal 12 would 
be connected to terminal 9 and terminal 6 would be connected to terminal 
3. 


2 

3 


Figure 3 

Figure k shows what a typical wafer- rotary switch might look like on a 
schematic drawing. When these switches are shown on a schematic drawing, 
usually only those sections and/or positions used are shown. If there is 
more than one section shown for a switch, all the sections will be 
switched at the same time. The switch positions will be labeled on the 
schematic so you can tell where the wiper of the switch is actually po- 
sitioned for a given switch position. For purposes of clarity on the 
schematic drawing, you may see an extra switch symbol with the switch 
positions indicated around it. 


Figure ft 

you know how a rotary swi tch works , proceed iio the' Job jPrograia, 
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JOB PROGRAM 
FOR 

LESSON III 
PART 2 


Multivibrator Systems 

equipment AND MATERIAL 

1. NIDA 204 Function Generator (All good cards installed) 

2. Oscilloscope 

3. IX Probe (2) 

4. BNC - BNC Coaxial Cable <2) 

5. BNC "Tee" Connector (1) 

6. Prefaulted P.C. 204-2, 2Q4-3, 204-4 (OBTAIN IN STEP 19) 

7. NIDA 204 Instruction Manual 

PREOCEDURE 

1. Energize and set up -the oscilloscope for CHANNEL 1 operation and 
EXTERNAL TRIGGER mode. 

a. Using the BNC -BNC coaxiel cable and the BNC "Tee" connector, 
connect the oscilloscope CHANNEL 1 INPUT to the EXTERNAL 
TRIGGER UNIT, Connect a IX Probe to the BNC "Tee" connector, 

2; Set the front panel controls of the NIDA 204 Function Generator as 
follows: 

TRIGGER switch to "INT" 

FREQUENCY switch to "10 KHz" 

FREQUENCY, dial to " 2 " (This setting may vary 1.5 to 3) 

INPUT controls - not used 
PULSE WIDTH switch to ”10 microsecond" 

PULSE WIDTH dial to "8" 

OUTPUT SYMDffiTRY - hot used 
OUTPUT LEVEL - fully clockw^^^ 

FUNCTION switch to " I I ■ " (single pulse) 


a. 

b. 

c. 

d. 

e. 

f . 

8- 

h. 

i/ 


IMPORTANT: The NIDA 204 INSTRUCTION MANUAL is a "must" in leh^thg LO: 
troubleshoot the NIDA 204 Function Generator. If you haven 't already 
dc^e sol get title IhstruCtlon Mahual an i*^- Instruction, or 

t^ech" Manuals are an invaluable asset to the technician. Study 
throughly the following pages in the NiUA 204 Instruction ^nunl , 

(Yoh m^^ht 'be Shrprised, at how much easier your Job Proigr;to,s ^ 

P'T i. 


_ through 2-23, 


. Intertiace) , 
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3 . Remove the top cover of the NIDA 204 and insure all goods cards 
are installed-. 

NOTE ; DO NOT ENERGIZE THE. NIDA 204. 

4. Study Figure 5 of this job program and answer the following questions: 

(1) FREQUENCY SWITCH S2 is shown in the 10 KHz position. Will the 
astable multivibrator operate with the switch in this position? 

(Yes/No) . 

(2) The astable multivibrator will operate with switch S2 in 

.a. any position. 

b. any position except "1 Hz", 

c. the "10 KHz" position only. 

d. any position except "10 KHz". 

(3) Where should the CHANNEL 1 Probe be connected to? 

a. the input to the astable multivibrator . 

b. the output of the monostable multivibrator . 

c, the input to the monostable multivibrator, 

d , the output of the astable multivibrator . 

5. Plug in and energize the NIDA 204 Function Gene'rator. 

6. With the CHANNEL 1 Probe, check signal at pin 10 P,C. 204->'2 and record answer. 

7. Check your answers to questions 5 (2) and 5 (3) by switching FREQUENCY 
SWITCH (S2) to its other position and checking for a square wave output 
with the oscilloscope. If the results of this check agree with your 
answers, continue to step 9. If your answers do not agree, go back to 
Figure 5 and study the action of the FREQUENCY SWITCH, 

8. Ensure the FREQUENCY SWITCH Is in the "lO KHz" postion. Determine 
the period and compute the output frequency of the astable multivibrator. 

Record yout results. Period Frequency 

9. Change the Setting of the FREQUENCY DIAL (R2^ to "4" and 

answer the following questions: 

(1) The output frequehcy: of the astable multiyibrat^ 

a. increased. 

-h;. ^ .decreased'".''' 

■ ; , ,c. . .remS'liiS' .,t'he''/'same' 



J.P. Twenty Three-III-2 


(2) When you changed the setting o£ the FBEQUENCY DIAL, you changed 
the- 

a. capacitance of the RC circuit that determines the output 
frequency. 

b. resistance of the RC circuit that determines the output- 
frequency. 

c. Input frequency to the astable multivibrator. 

10 . The output of the' astable multivibrator (PC 204-2, pin 10) connects 
to the input of the bistable nMltlvlbrator (PC 204-3, pin 3) . The bi- 
stable multivibrator has two outputs: one at pin 8 and one at pin 11. 
Using Figure 5 answer the following questions: ' 

(1) The output frequency of the bistable multivibrator is determined 
by ; the ■ 

a. RC time constants within the bistable multivibrator. 

b. setting of switch S3. 

c. Input frequency to the bistable multivibrator.; 

d. setting of R?2 (PULSE WIDTH DIAL) . 

(2) The output frequency of the bistable multivibrator is (twice/ 
the same aa/one half) the Input frequency. 

-Set up the oscilloscope for dual trace operation. Using another 
lx probe bn Channel 2, compare the signal at pin 8 PC 204-3 with 
the Channel 1 signal oh pin 10 PC 204r2. Compare your results 
with your ans^Kr In step 11(2). 

(3) What is the relationship between the bistable multivibrator 
outputs (pins 8 and 11)? 

'.a.; ^-The two,, outputs '.'are .'.Identical.'-,, 

b. Pin 8 output is twice the frequency of pin 11 output, 

c. Tha autputa at pins 8 and 11 are equal in frequency but 
:-';Ll^0-,dagraes-:, phas«-,displaciedj j-':” 

'■ 11 , '.'..Place: ',','GhshheI''''i 'probe;" on ^piin. ' ll::..:P,C';',i04,-3: ■ and.'.,'Chai;mel'- 'bn' ■ 

pln\ 8^ PC,''204^.i,V:'-"tton^are'y<»Mr--''re«^ .wi¥h'ybur'^ahswet''''tb.'^ 

NOTE : Et^rb-prahe' ''grbun4-':stra;^';.ls not, >,tae.atch 'or 
discbicmactai. 


,12. The ;Chir4 circuit tfsed- In thie Jbh'pr.egrlmi is the mohostable 
muXtivib^eer (PO 204^)»- Tke bcaapphi^ts Cl-rA, iifl.-4 and 

ja-4 arS'.hbt. need,. .PtASE^ WJ^ asrtle^^^^^ IPDTH dial, 

ere. aalsqcia^ed th.e An'awer 

l^jiiXowing - queiieis^''es4^'-|ia^.:^i.l 
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(1) The monostable multivibrator will genctrate an output pulse 
each time the input 

a. changes polarity. 

b. goes positive. 

c. goes negative. 

d. goes either positive or negative. 

(2) The amount of time the monostable multivibrator will r em a in in 
its "unstable" state is determined by 

a. RC time constant of the circuit. 

b. Input to the circuit. 

(3) The amount of time the monostable multivibrator will remain In 
its stable state is determined by the 

a. RC time constant of the circuit. 

b. input to the circuit. 

(A) With the PULSE WIDTH switch (S3) in the "10 usee" position, 
capacitor . is in (series/parallel) with capacitor C3-A. 

a. C13 

b. CIA 

c. C16 

d. a? 

(5) With the PULSE WIDTH SWITCH (S3) in the "1 psec" position, what 

capacitor (s) determine the pulse width? . 

a. C17 and C3-A 

b. CIS and C3-A 

c. C3-A only 

d. C13 and C3-A 

(6) The PULSE WIDTH dial (R22) will control the (capacitance/ 
resistance) of the RC time constant in the monostable multl*< 
vibrator. 


13, Place the Chaimel 1 probe on pin 2 (input) PC 20A-A and the Channel 
2 probe on pin 9 (dutput) PC 20A-A and compare and verify the answers 
to question in step l3(l) through 13(6) by checking operation of tlie 
mohostable multivibrator on your own. 
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NOTE ; At the frequencies used in this job program the monostable 
multivibrator output will be unsta!ble if the PULSE WIDTH 
switch (S3) is set to any position other than "1 psec” or 
"10 vsec". In the "10 usee" position, setting the PULSE 
WIDTH dial (R22) , above "8" will probably result in unstable 
operation. This will not harm the equipment, but the output 
is unusable. 


14.. Before continuing with the. job program let's review whay you have 
learned so far. First you learned that the astable multivibrator in the 
NIDA 204 will operate with the FBEQUENCY switch (S2) in the "10 KHz" 
position only, and that the frequency can be varied with the FBEQUENCY 
dial (R21A and B) . The output of the ’ astable multivibrator is the input 
signal to the bistable multivibrator. 

The bistable multivibrator has two outputs that are 180 degrees phase 
displaced from each other. The output frequency of the bistable multi- 
vibrator is one-half the input frequency. Only one of the outputs from 
the bistable multivibrator is used in this job program. This output 
Is taken from PC 204-3, pin 11, and is applied to the input of the mono- 
stable multivibrator. The monostable multivibrator will put a pulse at 
the frequency of the input , This output pulse will be ' of a duration 
determined by the setting of the PULSE WIDTH controls (S3 and B22).. . 

Now go to Figure 5 and look at the FUNCTION switch (S4). 

(1) With the Switch in the position shown (square wave), where is 
the signal at the OUTPUT jack coming from (disregard the amplifier)? 

a. PC 204-4, pin 12 

b. PC 2.04-4, pin' 9 

c. PC 204-3, pin 11 

d. PC 204-3, pin 8 

(2) Where will the signal at the OUTPUT jack come from if the 
FUNCTION switch (S4) is placed in the " ri— " (pulse) poaitjon? 

a, PC 204-4, pin 12 

b. PC 204^, pin 9 

c, PC 204-3, pin U 

d. PC 204-3, pin 8 

’"■1^, Place ■ .the osC'illoscope'ylnv^CHASWLivilv^iaif^e;, ilX' .ptdbe.;. 

or 1 from the BNC "TAa**' connettor^.^^^^^^ C^^ OUTPUT jack of 

the NIDA 204 to CHANNEL 1 ei^ tW dsc^ldscope usl^ a MC - BNCI cable, 

17, S^tch the FUNCTI(M -switch 'ba^ and forth betwen "pulse" a«d "aquare 
wave*' ^sitlons. Note tba ^tput .^h^es . f jot^ a pulse to a aquare 
wave. 
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(1) With the switch in 
coining from 

a. PC 204-2. 

b. PC 204-3. 

c. PC 204-4. 


the "pulse" position. 


the output signal is 


(2) With the switch in the "square wave" position, the output signal 
is coming from 

a. PC 204-2 

b. PC 204-3. 

c. PC 204-4. 

(3) If you have no output with the FUNCTION switch (S4) in the "pulse" 
mode, but you had an output in the "square wave" mode, which of the 
following would be the most likely problem area? 

a. Switch S2. 

b . PC 204-3 . 

c. PC 204-4. 

d • Power supply . 

Question 18 (3) shows a troubleshooting aid that is effective on many 
types of electronic equipment. Many times a casualty may be isolated 
to a specific area or even a circuit by using switches on the equip- 
ment to switch various sections in or out of operation. To use this 
aid requires a schematic drawing, block diagram, or other source of 
information to show what is happening when a certain switch is moved 
to a different position. 

CHECK YOUR RESPONSES TO THIS JOB PROGRAM WITH THE ANSWER SHEET. IF 
YOUR RESPONSES AGREE WITH THE ANSWER SHEET, YOU MAY TAKE THE LESSON 
PROGRESS CHECK. IF YOUR RESPONSES DO NOT AGREE OR, IF YOU FEEL YOU 
HAVE FAILED TO UNDERSTAND ALL, OR MOST OF THIS JOB PROGRAM, REVIEW 
THE PROCEDURES OF THIS JOB PROGRAM, ANOTHER WRITTEN MEDIUM OF IN- 
STRUCTION, AUDIO/VISUAL MATERIALS OR CONSULTATION WITH LEARNING 
CENTER INSTRUCTOR UNTIL YOUR RESPONSES DO AGREE. 

18. Step 19 will not be performed until the Progress test has 
been satisfactorily completed. Upon completion of Progress ; 
test return to Equipment Lab and complete this job program. 

1 Q Now that you have completed the Progress test, see your Learning 
: Instructor and obtain Equipment and Materials tO tfoubleshoot 
tlted P.C. 204-2, 204-3, and 204-4 cards to the faulty cbmponeht ; 
ou feel yob have locateii the problem, check with :ybut Learning 
Instructor to see if you are correct in your ahaiysis. After 
ion of;: the troubleshooting portlou of this : Job Program, proceed 
pBrformMce.:test.' ■' "■ '' ■’ 
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PROGRESS CHECK 
LESSON I I I 

Monos tab! e Mu 1 1 i v i bra to rs 


1. The monostable multivibrator has input(s). 

USE THE BELOW ILLUSTRATION FOR QUESTIONS AS INDICATED. 



3- To change the state of the circuit in figure 1, a 
pulse would be applied at the input. 


h. The monostable mul tivibrator returns to its stable state after a 
( def ini te/i ndef in i te ) period of time. 

5. In f igure 1 ^ poi nt A is the . ( i hput/output) and point B is the 
( input/output ) . 

6. In figure 1, when Q1 Is saturated the output wi 11 ' ■ , . ■ 
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In questions 7 and 8 match the Input triggers shown with the output 
wave forms. (Use the circuit represented in Fig. 1). 


7. 

TO T1 T2 T3 T4 

i III I 


rrrrr 

S I I I I 



‘•JUITUU 

..-irmrUl 

'•n-Tu 


9. Refer to figure 1. The time duration of the negative output pulse is 
determined by 

a . C2 and R2. 

b. R1 and Cl . 

c. Cl and R2. 

d. R1 and C2. ; 

Match the circuits following question 15 with their correct titles for 
question's 10 through 15. 

lOi FI ip-flop multivibrator 

1 1 . Mdnostable multivibrator 

12. Astable multivibrator 

13. Bl stable mul t ivlbrator . . ■ 

14. One-shot multivibrator ■ ■ • 

15. Free funning multivibrator ^ • 
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16. When the circuit shown in figure C on the previous page is energized 

a. Ql only will saturate. 

b. Q2 only will saturate. 

c. Ql or Q2 will saturate. 

d. Ql and Q2 will saturate. 

17 . When circuit B illustrated on the previous page is energized 

a. Ql or Q2 will saturate and remain saturated. 

b. Ql will cut off. 

c. Ql and Q2 will alternately saturate and cut off. 

d. a sawtooth waveform will appear on output 2. 

18. When circuit A illustrated on the previous page is energized 

a. Ql will saturate and remain saturated until triggered. 

b. Q2 will saturate and remain saturated until triggered. 

c. it is impossible to tell which transistor will saturate first. 

d. neither Ql or Q2 will saturate. 


CHECK YOUR ANSWERS TO THIS PROGRESS CHECK WITH THE ANSWERS IN THE BAa< OF 
YOUR STUDENT HANDOUT. IF YOU FEEL THAT YOU HAVE FAILED TO UNDERSTAND ANY 
PART OF THIS LESSON YOU SHOULD CONSULT YOUR LEARNING CENTER INSTRUCTOR FOR 
ASSISTANCE AND REMEDIATICW. IF YOU ANSWERED ALL QUESTIONS IN THE PROGRESS 
CHECK CORRECTLY, CONSULT YOUR LCI FOR ASSIC3®ENT TO THE ^DDULE TEST. 
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ANSWER SHEET 
FOR 

JOB PROGRAM 
LESSON III 

Monos table Multivibrator (One Shot) 


6 . 






□ 






t ! 1 J 

> t » 1 

1 1 M- 

1 1 1 1 

- 


ill t 


1 i I 1 


1 

TtT^ 

Tttr 

TTTT 

□ 

£ 

TTTT 

TTTT 

TTTT 

TTTT 





•H 

1 







7. less than 

8. * 930 microsec 5% 

9. * 50 microsec + 10? 

10. c 

11. b 

12. c 

13. * 200 microsec i 10? 

14. increased 

* These values represent the average readings of numerous equipments 




A.S. (J.P.) 


Twenty Three- HI -2 

ANSWER SHEET 
FOR 

JOB PROGRAM 
LESSON III 
PART 2 

(1) YES 

(2) C. 

(3) d. 

8 . Period 37 usee . Frequency 27 KHz . (+ 10%). 

9 . ' ■ . . 

(Da. 

(2) b. 

10 . 

(D c. 

(2) pne-half . 

(3) d. 

12 , 

(1) b. 

(2) a. 

(3) b. 

(4) d, parallel 

(6) Resistance. 

'll) '-pi'' 

(2) b. 

'.:;'.I3>^ 



CM fn -;f lAvD f^OO <n 
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ANSWER SHEET 
FOR 

PROGRESS CHECK 
LESSON ill 

Honostable Multivibrator Operation (One Shot) 


QUESTION NO. CORRECT ANSWER 

1 . one 

cut off, saturated(in that order) 
negative 
definite 

input, output (in that order) 
be-Vcc 
b. 
f. 


c. 


10. 


11 . 

a. 

12. 

b. 

13. 

c. 

14. 

a. 

15. 

b. 

16. 

c. 

17. 

c. 

18. 

b* 



